Systemic treatment with protein synthesis inhibitors attenuates the expression of cocaine memory.
It has been proposed that a memory trace enters a labile phase each time it is retrieved. A reactivated memory relies on de novo protein synthesis to be faithfully reconsolidated and restored. Thus, in theory, a long-lasting and pathological memory associated with drug use may be disrupted by inhibiting its reconsolidation through use of protein synthesis inhibitors administered immediately following the memory retrieval. However, effective and efficient strategies to reactivate drug memory remained elusive. This study was undertaken to examine the effects of systemic cycloheximide and anisomycin treatment on the reconsolidation and maintenance of a reactivated cocaine-conditioned place preference (CPP) in mice using several strategies designed to reactivate the previously acquired memory. We found that anisomycin (50 mg/kg/injection) and cycloheximide (15 mg/kg/injection) administered immediately after the reactivation of cocaine-CPP ameliorated subsequent expression and maintenance of this memory. Likewise, when anisomycin and cycloheximide were administered immediately after additional cocaine and saline conditioning trials, the reactivated memory engendered by those extra training trials was also diminished. However, a similar anisomycin dosing regimen failed to affect subsequent expression of cocaine-CPP when additional cocaine conditioning trial was used in the absence of additional saline trial. Finally, cocaine and saline administration to mice in their home cages with or without anisomycin treatment had no effect on later cocaine-CPP expression. Taken together, these findings suggest that systemic treatment with protein synthesis inhibitors immediately after the reactivation of cocaine-CPP effectively diminished the reconsolidation and maintenance of such a cocaine memory. More importantly, reactivation of cocaine-CPP could be achieved by presentation of cocaine-conditioned cues as well as by administering additional cocaine and saline conditioning trials in a balanced fashion.